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REMARKS 

Status of the Claims 

By this amendment, claims 1-5. 7-15.. 17-21 and 32-71 are pending m the 
application. Of these, claims 1. 2. 7^ 8^ 10-15. 18-21, 32, 33. 37-39 and 41-43 are being 
amended, and claims 44-71 are being added Claims 6 16 and 22'.:' 1 are being canceled. 
The claim amendments and newly added claims are supported by the specification and 
original claims, and no new matter is being added. Thus, entry of the amendments and 
claims and reconsideration of the present case is reguested. 

R e striction Requirenient 

Hi ic::5pCiloc: UJ lilt; f 6 :5 if iCtiOi 'i ! trCj LJ i i cr i Vie f'U , MppiiCdiu ei-ziCtS Ule CIdifMS Oi 

(3roup I drawn to an etching ri^ethod. as defined by the Exariiiner, namely claims 1-21 and 
32-43, with tiaverse Claims 22-31 are being canceled, without prejudice or disclaimer, as 
being drawn to a non-elected invention 

Spec ification 

The iiixaminer objected to the specification fcr tmpfopr-rly claiming pncnty 
from Itself in the cross-reference section However Applicants maintain that the present 
application aoes not claim priority fromi itself, and properly claims pn jrity from the two 
earlier applications from wh.ch it is a continuation--in -part The first full paraijraph on page 
1 in the cross-reference section, reads: 

t'sio 09: 1 16.621 ent:tled F^rocess tor Ftchinq STr.cn ■v^ontaininq i avei's Qf^ Sen iiconciuctof 
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Seif-Cleaning Etch Process, tiled of^ Novenioer 1^, 1997-Dotfi ot wfiich afe incuf puiated 
herein hv reference.' 

Thus the present application prcpierly claims priority fror^i both of the earlier 

applications, not itself iS N 09'f 07 629; ai^ci the priority claini is prc'per. 

The bxammer further oDjected Uj :n:orniai t;es in ti:e - peciiicaiion Applicants 
disagree with the Examiner s objection to line 2:- on page 16 as the specification is 
intended to recite a He bach. side pressure of 12 Torr, not 12 mTorr. as the Examiner 
suggests However, the other informalities have been amended in accordance with the 
Examiner s recofiimendatior^s Thus, the objection to the specifi:at;on is beheved to be 
obviateci 

RejectiOfijU ncieL351J_S^^ , 11 2,_Secc)rKiJ^a_rag.^aph, of C laims 1 , 1 CV 7_4, 15,. 1 8_ and 33 

Tne E>aminer rejected claims 1 10 14 15 1c an^j 33 under jiS U.S C. 1 12. 
second paragraph, for dailing to particuiany pent out an, j disiincriy claim the subject n^atter 
vytiich ttie applicant regards as the invention. This rejec: on is traversed 

"^n- E>.am ne'" reiecte-:! claims 1 and 9j tcr rect^nq tne piir^se 
substantially sif^nlar. ' because the pnrase is rC't defined by the claim, the specification 
Ojos ['Ot provide a standard fcir ascertaining the requisite degree and the S'lope v;uLiici f^oi 
b-e obviOLis to one of ordinary shil in the art. Ho.vever. t'"^e Applicafit s maintain that 
C'jntmry to the Examiner s assertions the phrase substantially sirrilar^ is well defined \n the 
s:.:ecificatiOf^ and claifiis For example the specibcation states t^mt "the ratio of the fluorine- 
containing gas to chlorine-cc''fitaifiing gas is controlled \o provide etching rates for the 
compc sitionally different regions tfiat differ by 'ess thafi 5 ■ or that may even be 

i" urihefniore ori(]inaMv iikjci f::airn 5 ;L^c.tes v^^^e'-v- the sui ^sta'^iaiiy similar etch ^ates are 
-Ccn ^a^-s tt'U! ■....ny n-/ :-^ss Niai^ rK-..;i..! .-A...,[.:-Lanc..i;. , ^C,..!- -C..! 
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cieariy derinea oy tne specitication and originally Tiiea claims to De etch rates that vary by 
less than about 5 :;.. Accordingly, the scope of claims reciting the substantially similar etch 
rates" would be clear to one of oidinary skill in the art, and these claims are not indefinite 
under 35 U.S C 112 second paragraph. 

Furthermore, it should be noted that, contrary to the E<aminer s assertions, 
ciaim I aoes not recite the phrase substantially SKnilar ' Thus tne rejection of this claim tor 
recitation of this p^hrase is impropec and claim 1 ;S allov;able c-vc-r 35 U S C 1 12. second 
paragra ph 

The E.xaminer rejected claims 10 and 18, as being indefinite for reciting 
wherein the volumetric flow ratio C't the fluorine containing and chlor^ne containing gas to 
tne sidewall-passivation gas." These claims are oeing amended to recite ' wherein the 
volumetric flow ratio of :he combined vol umetric Mow rat e of the tluor ne-containing and 

>^ 1 . ; O 1 i h ^ i . . ! 1 , i ; g ^: i C M 1 n_y_ y d b .KJ - C n..i_!_n i L I low idle Oj_Jdc oi^Jc v'j'dli-paSSiVtiuOl i gd.:^ lb 

fron^ 11 to about 10 1' Thus, as amended, the clair^is clearly recite a ratio of the 
comtDined fiov^ rate of fluorine-containing and ch orine-containing gas to tfie flow rate of 
sidewail-passivation gas, and the claims are allowable over 35 U 3 C. 1 12. second 
paragra p h 

The Evarniner rejected claim 1 5 fc " failing to provii^e siif'icient anteceder^t 
basis for poiysilicor ^Olaim 15 nas beer^ an^ended to recite ■s^-^con-cDfitain^ng material for 
which proper antecedent basis is provided m claim 14 frori^ wiiicT, c'aim IS depends TTus 
claim 15 iS allowable over 35 U 1 12, secon;i paragraph 

Rejection Under 35. U S C . 1Q2(b) of Claims 1-1^. 14-ld^.32i34 and 36 42 

^'^20- as oe^^^-:.] a^dic^pated by lJ^ 0 200 :.''5' ;0 -.O^-^^^ ^0 a' 'L':cctiO[i ;s daveised 
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Claim 1 IS not anticipated by Chen et al because Chen et al does not teach 
providing a "proopss nas comprising fluorine-containing etchino oas chlcinne-containinq 
etching gas and sidewall-passivation gas . wherein the volumetric flow ratio of the fluonne- 
contaifiing etching gas to the chlonne-conta.ning etching gas is \\^o\^^ about 2.1 to about 8:1. 
as reeled in the claim. Instead, in the section recited b/ tfie Examiiier. Chen et al teaches 
afi etchant gas that ■'includes three major constituents: 'Me etchant gas species, for 
e.>ample NF or SF : and inert gas, such as N : and a polymerizing gas such as CHF " 
;oolunvi 2. lines 5-9). and also that a chlorine containing gas may be added to the etcnant 
gas (column 2 lines 26-28 ) However, Chen et al does not teach a_yolum_etric r_a_tjo of 
fluo nn e-c ont aininq etctii n q gas to chlorine containing e tchi ng gas. Thus. Chen et al fails to 
teach each and every aspect of the claim, and ciain^ 1 and the claims depending therefrom 
are not anticipated by (3hef^ et al 

::-imiiarly, claim 14 and the claims depending therefrom are not anticipated by 
cmen :jI at oecause ^..-iien el ai uocs noi ledL.n pio^iUing a piO^.'rbo ga^ v^uf i ipi iSing laiOiiMt^j- 
contairiing gas. chlorine-cc'ntaining gas and sidewall-passtvation gas the volumetric flow 
rat;o of the fluonne-containing gas to the chlorine-ccntaining gas t:eing trom about 2 1 to 
about 3 1 as recited in the claim. 

The E>:ar7^irv:?r rejected claims -C ^-'2 '^2-34. af'd 36-42 ur^jer 35 S C 
1C2(b:' as being anticipated by U S Patent TJo. 5.305.601 to H.awasaki This reiectioin is 
irayersec 

(^;iaim 1 s not anticipated by Kawasah.i because Kawasah:i does not teach 
providing 'a prc)cess gas comprising f^luorine-co!itaifiing etchir^g gas chlonne-^containing 
etcfiifig gas and sidewalbp assivation gas, the si;iewall-passivatnn gas being a gas other 
than the fluorine-containing etching gas ' lemphasis added) as recited m the claim 

^r:olur^in J hfies 55^56' wnereiri tne NF- is ornviripg r)er:ause it .s ;:anable ut utcnina rjctli 
a*^ oxide titrn an{.3 a poivsincofi nifvi . :.:ou.r^^r ■ ' 4 ,ino f ,st;- ■ f' tf. Mjer^ 


atoms adhere to a SiClewall of a pattern and forms a nitride film' (column 3^ lines 1-2.) 
Thus. Kawasaki teac:hes nrnvidini] a single flunrinp-rontaining ga^ that a'sn at^^S as a 
sidewail-passivation gas. but does not teach providing a separate sidewall-passivation gas 
in a dd ition to the fluonne-containing etching gas that is a differen t gas than the fluorine- 
containing etching gas Accordingly. H^awasaki does not teach each and every aspect of the 
cia^m, and c\a\n^ 1 and the claims depending therefrom are not anticipated by H^av^asaki. 

Similarly, claim 32 and the claims depending therefrom are not anticipated by 
H^awasaki because hawasaki does not teach providing a first process gas comprising 
fluorine-containing etching gas, ctilorine-containmg etching gas and sidewall-passivation 
gas. the sidewall-passivation gas being a gas other than the fluorine-containing etching 
gas/' as recited m the claim. 

The E.<:amtner rejected claims 1 2, 6-1 1, 14 and 16-19 under 35 U.S C. 
iu^uj; ::ib ueifiy diiliLiUdteo Dy u . . r^dtefU iNiO :j / ' o 4t;D to Butte. "oaugfi et ai. i nis 
rejection is traverfr^ec. 

Claim 1 IS not anticipated by Butterbaugh et al because Butterbaugn et ai 
Goes not teacn providing an energi^eci gas formed by coupling R^' or microvv'ave energy to 
a process gas as recited \n the cla-m Butterbaugn et al teaches "rhe removal of silicon 
oxides and other contaminants vvhe^e ultraviolet (UV) light st^nl^Jlatlon [is] used to etch 
Gifferent forms i}f siii<:on dioxide' tccTjmn 1. lines 14-18 i Thus. Ejtterbaugh ei al teacnes 
using ultraviolet light for etching, but does not teach energizing a gas by i:ouphfig RF or 
microwave energy to the gas Accordingly as Butterbaugh et al fails to teacn each and 
every aspect of the claim claim 1 and the claims depending therelrom are not anticipated 
by Butterbaugh et al 


teacnifiq t^iat the process sr.)er:.!tK-:aMv ^-"^ccwis tr^- suostant-ai ahs-^M'::e ot a ^jlasrna ^o 


Butterbaugh teaches against forming a plasma of a process gas, and teaches against 
? jupiff^g O' niirrowave energy to a ga^ rented \n the rlair^n 

Similarly, claim 14 and the claims depend'ng therefron^ are not anticipated by 
tUjtterbaugh et al because Butteroaugh et al does not teach prriVKbng "an energized 
orocess gas formed by coupling RF or rntcrovvave energy to a f:'rocess gas, ' as recited in 
:\'\e claims 

The Examiner rejected claims 1-5. 7-9, 11. 14. 15, 1 7 and 1 9 under 35 U S. C 
102'D) as being anticipated by U S Patent No 4 992,134 to Gupta et al. This rejection is 
traversed 

C lair^i 1 is not anticpated by Guptri et al because Gupta et al does not teach 
p^ovsding 'a process gas comprising fluorine-containing etching gas. chlorine-containing 
etccing gas ana sidevvaii-passivation gas, as reciiea ;n ine ciann. iistcaa oupta ei di 
:eacnes providing a halogen-containing fluid, wherem 'the halogen-containing flijid n^ay 
iromprise any of the vvelbknown chlorine~and fluC'rine-containing fluids, such as Ci , SiC I., 
'GS;, S". and halc^genated hydrocarbons containing one or mere 'Gjorine atoms ' (column 
Z iiies 42-45 ■ In other words cSupta et al teaches p'oviding a hal'Dgen'^containing flui:i 
compns '^g eitjier a chlorine contain no gas such as C I . SiCb or a fluorine- containing 

gas surn as SF Gupta et al does net teac^^ p'oviding a priji:ess cjas comprising fluorine- 
c jntainifKj gas and chic rine-containing gas Thus. (Biipta et al does f^ot teach tlie recited 
process gas compositicn and ciaini 1 and tlie ci.:;iin^s depen^Jaig tlierefrom are r^'t 
anticipated by Gupta et al 

Sifiiilarty. claim M and trie ciairns T^F.ending tlitiefium are not anticipated by 
Gupta et a! because Gupta et al does n-z\ teacli rjrovidaig a orocess gas comprising 
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Rexection LJ.nder 3 5 U.S C: 1 0 3(a ) of Claims 13 and_43 

Tlie E<am-ner rejected claims 1 3 and 4 3 under 35 U.S.C 103(a) as being 
unpatentable over U.S. Patent No 5,605,601 to Kawasaki This rejection is traversed. 

Claim 1. from which claim 13 depends is net obvious over Kawasaki because 
k awasaki does not teach or suggest providing a process gas comprising fluonne- 
containing etching gas. chlorineHiontaining etclrng gas and sidewall-passivation gas. the 
sidewall-passivation gas being a gas other than t[ie fluorine-containing etching gas ' As 
discussed above, k awasaki teaches providing Cl^ and NF to etch a substrate Thus, 
y awasah does not teacn providing a sidewall-passivation gas that is other than the fluorine- 
containing etching gas. Furthermore. Kawasaki teaches that the NF.. is provided because 
■■in etching, the nitrogen atoms adhere to a sidewa I o\ a pattern and forms a nitride filnV 
1 column 3 lines 1-2 ) Thus, Kawasaki teaches that the NF is sufficient to passivate the 
s:aewati. tnus teacfung against proviamg a siuewcm-passrvation gas in acJUitiOfi lo a iiuufint- 
containirg etching gas Civen V av;asaki s :ea:hifr]s cf the sufficiency o^ the passiva*ing 
capacity of NF . alone, it would not be obvious to one of ordinary skill in the art to provide a 
separate sidewali-passivation gas that is different than the fluorine-containing etching gas 
Thus, as awasaki fails to teach or suggest the p'ocess gas of claim 1 . claim 1 and the 
claims deoendmg therefrom are patentable ov-^r Kawasaki 

:Diniilarly. claim 32 from wnicn ciairn 43 def^enus. is not obv.ous over 
H awasah I because Kawasaki dc:es nc't teacii c s-.jggest a first process gas comprising 
*:uorine-containing etching gas, ch;orine-conta-nipg etching gas and sidewathpassivation 
gas the sidev;all-passivation gas being a gas jther than the f'uonne^containing etching 
qas. as recited in the claifiv 
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Objected to^C la inis 


The Examiner objected to clair7is 20. 21 and 35 as being dependent upon 
rejected claims, but indicated they would be allowable if re-wntten in independent form 
ificluding all of the lif^iitations of their base claim afid afiy uiterfTiediate claifiis 

Clair^is 20 and 35 have been re-written \n independent forrTi as newly added 
claims 44 and 47, including many of the limitations of their base claim and intermediate 
claims. These claims and the claims depending therefrom are believed to be allowable. 


CONCLUSION 


Tfie above-discussed amendmefits and remarks are believed to place the 
present application in condition for allowance Should the Examiner have any questions 
regarding the above remarks, the Examiner is requested to telepiione Applicant s 
representative at the nun^ber listed below 

Respectfully submitted. 

JANAH & ASSOCIATES 

- p:?OFESS:C\-.. ::OR-ORATiCN 


Date: I. By. ^ ^ ( \^ ' ^ 

Ashok K. Janah 
Reg No 37.487 

Please -Jirect all telephone r:alis to 

Ashoh K' Janah 
(415)538-1555 

Please continue to send correspondence to 

Patent ("^Dunsel 

APPLIED MATERIALS, INC 

P O Box 45CA 



MARKED-UP SPECIFICATION FOR S/N: 09/507,629 

Une page f- second full paragrapn 

Afi energized gas or plasma is generated from the process gas by a gas 
energizer 46 that couples electror^iagnetic energy, such as RF jr friicrowave energy, to the 
process gas in the process zone 30 of the chamber 28, such as for e>ample, an inductor 
antenna 48 composing one or more ceils pov;ered by an antenna power supply 50 that 
inductively couples RF et^ergy to process gas in the cnamber 23 In addition or as an 
alternative chamber desigfr a first process electrode ""'I such as an electrically grounded 
sidevvall or ceiling of tl'ie chamber 25 and a second electrode 5-2 such as an electrically 
conducting portion of the support 32 below the substr.-ite [20] 24 may be used to further 
energize the gas in the chamber 28 The first and second electrodes 51 . 52 are electrically 
biased relative to one another by an RF voltage provi'led by an electrode voltage supply 54. 
Thfi. frt^ni lonr>^/ nf thp Pf \,/nltqnp aonlipd to the indurti'ir antenna 43 and. or to the electrodes 
51, 52 IS typically frocn about 50 H.Hz to about 60 MHz 

In the paragraph bodging f)ai:]es 8 and o 

The chamber 28 further ccmposes a process mi)nitoring system 56 to 
monitor the process be.ng perforrneiJ on tiie substrate [20] 24 T hie piocess fvtof ntortng 
syste^^^ 5^^ ^^ay n^-,r\\nl ^r^r PY;:irnr,if:' ht'i prummoM from a plasm Generated inside the 
chamber 28. the plasr^ia emission being generaliv mt. tispectrai i e prcividint] radiation 
havifig fiiultipie wavelengths extending across a spectrum In addit on quaftz crystal 
microbalafice (QC Mi 58 niay be used to deter mine the amcun* of exhant residue deposited 
on cnamber surface dunrig the etching process Generally the rr^icrotjalance 58 is a 
piezcelectric plate that changes capactance when etciiant resiLlue is -deposited on the 
plate The microbalance 58 is mcunted on an internal surface \n {he cliamter 28, siich as a 



In the paragraph brnjginq pages 11 and 12 

The process sequencer program 134 comprises program code to accept the 
chamber type and set of process parameters from the process selector program 132 and to 
control operation of the chamber 28 Tiie sequencer program 134 mitiattrT^s eve'.uti^ni of the 
process set by pass.ng tlie particu ar priji:ess parariieters to a chan^^er manager prograr^i 
136 that cc>ntrr)ls r7ujlt!ple processing tasks m a chamber 28 and typically includes a process 
chamber orogram 124 an^d a process monitcrim^ program 126 The process chamoer 
prcigrarii '24 includes prograr^i co'.le to set the timing, gas composition, gas flow rates, 
chamber pressure, c;han^ber temperature, RF power levels support position, heater 
temperature, and otfier parameters of a particular process. Tyf^icahy. the process chariiber 
program 124 includes a substrate p^jsit ocnng program 138, a gas flow cc-ntrol program 140. 
a gas pressure control program 142. a gas energizer control program 144, and a substrate 
temperatufe control program 146. Typically, the substrate positioning program 138 
cc.mpnses prijqram coae loi CDOWoiMng juaMiot-i i umpo^u^i iis liidi dicr lj^-j l.j .^ao int; 
SLibstrate 24 c:-nto the suoport 32 and Of:ticnally to .ift the substrate 24 to a desired he ght in 
the chamber 28 to control the spacing between the substrate 24 and :he gas outlets 38 c>f 
the gas delivery system 34 The gas flow control proqrann 14(j has prograr^i code for 
cor^trollinq *ne flow rates of d-'^^erent constituents o* the process gas Thr- gas how control 
pi-jgran^ 140 -^lay alsD control 'he ooen c'ose position cf the s:^fetv shut-o^^ v;il;es af^d 
ramp up (^(iwn the gas fl':)w control'er 40 t'::) obtain tlie desired gas flow rate For e -amole 
the (.las flOw control p^-ograr^i 140 niay t^e .ised to set the- flov; lates ct t-it- diffeient gases or 
tci e;':i:!ude oarticular gases from the gas cofiipositicfi Tne oressnre centre prograrvi * 42 
ccmprises r:rc--c|ram code for contrcil ing *he ri-ressure in tne chamber 28 by regiilatmcj the 
aperture size .:)f the throttle valve 44 m tiv- exnaust system 42 "^lie gas energizer c:ontrC'l 
program 144 r.:omprise5 program code few setting low an j hign-frequef nOy FF pov;er levels 
applied to the process electrodes 1 52 Optionaily. the substrate tei^ioerature control 

■ '^ot show ^ usee [n i^ea! the siif^pMOt 32 ..K'O Svj:.jsti rH^:- [20] 24 or tnr. flow rate and 
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(Jn page 12 first full paragraph: 

The process monitoring program 126 comprises program code that obtains 
sample or reference signals from the chrniiber 28 and processes tlie signal accordim] to 
preprc.g^-amfneci criteria. The program 126 may also send instructions to tne chambe'' 
manager program 136 or other programs to change the process conditions or olbe^: 
chamt.)er settings For examp;e, the process fnonitoring program 125 may comprise 
program cc'de *o analyze an incoming signal trace provided by the process i^ionitoring 
system 56 and determine a process endpoint or completion of a process stage v;hen a 
desired set of criteria is reached, such as when an attrioute of the detected signal is 
substantially sicnilar to a pre-programmed value The process mc^nitonng program 126 may 
also be used to detect a property of a matenal fceing processed on the substrate 24, such 
as a tniCKcess, or other properties, for e>ar^iple. the crystalline nature, r7^icrostructure. 
porosity electrical, chemical and con^positional characteristics of the material on the 
substrate 2^ upcm detecting an onset d completion or a process, tne process monaoiific^ 
progran^ signals the process chamber program 126 which sends -nstructions to tfie 
controller I'jO to change a process condition in a char7ioer 28 in which the substoate [20] 24 
s being processe'j Tl^e controller 1';-0 is adaptecJ to control c^ne or more of the (^as delivery 
system 34 plasma ger^erator 4(3 or tfinotile valve 44 to chancje a mocess c:('ndit:0n in t'ne 
chamber 28 ;n :'el..jtion to the receive-. i si':;nal 

in t"ie paragraph bridging races 12 anci K.;; 

F'e^errif^o to Figure 1 . [he riata signals ^eceivec by and or eva^uateri l^y the 
controller- *03 ma/ alsr:' ce sent to a *act:'ry aLjtomaticn iiost ccm[;.}uter 306. Tiie factory 
automation host comp;3er 300 n^ay com[0"ise a host softv;are program 302 Uiat evaluates 
data from several p attorms or chamL^ers 28 ar^d for batcnes of substrates [20] 24 or over 


rTrnrpsses conOucted c-n tne suOstrates j2ui 24 ::;) a property th::n mav vafv ^n a statistical 
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relationship across a batch of substrates [20] 24 The host software program 302 may also 
use t^^e data ^o^ ongoing in-sittj prnrp^^ evali jatior^s or for the control of other orocess 
parar^ieters A suitable host software program comprises a VVORKSTREAM software 
program available from aforementioned Applied Materials. The fa':tory automation host 
■:omputer 300 may be further adapted to p'ovide instruction signals to (d remove particular 
■r.ubstrates 24 from the processing sequence for example, if a substrate property is 
inadequate or does not fall within a statistically determined ran-^e of values, or if a process 
parameter deviates from an acceptable rai^ge: (in end processing in a particular char7iber 
23. or (111) adjust process conditions upon a deterriiination of an unsuitable property of the 
substrate 24 or process parameter. The factory automation host computer 300 may also 
provide the instruction signal at the beginning or end of processing of the substrate 24 in 
response to evaluation of the data by the host softv;a'-e program 302 

In the paragraph bnoging pages 1^- ana 16 

Table Mi shows the polysilicon etch, rate and the etch rate uniformity fc^r 
examples 5 to 17 for etching blanket undoped po'ysilicon on a silicon substrate in a DPS 
chamber The process variables included gas pressure (4. 12 or 2-j [Torr] riiTcxr,), source 
power i60(i or 800 watts) bias power (70 or wattS: fov; i^re (50 or 100 sccm^. and 
Ci^ f!cv; ra*e O ^0 20 40 cr IC^O sccmi !* is seen that the opt'^-^vv etch rate and umforfnitY 
was at about 10 1 to 3 1 volumetric fk)w ratio of c'^F to chlorine 

in the r^aragraph bridging pages 10 and 17 

-s shown ;n F-igure 4. the additic^n jf a CI to a CFT cased gas chei^iistry tnat 
IS absent HBr had a significant effc^ct ufi tii^ polvsiiicon etcli rate and Liniformity The bars 
[represents] represent the etch rate uniformity and the line represerrs the etch rate Thus 

v^c^tts t^:e C;as oov;ei" at '00 watts ano t^'- ne'ucn j;:M.,siOt^ ga^ c'^.'^>surc n-amrainen at 12 
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70': afid improved uniformity from greater than 5 do) to less tiian 2(15). However, further 
increasina the CI flow to 40 seem did not ehange the etch rate but degraded etch rate 
uniformity back to about 5 to 6 These results indicate that a balanced CF, to CI ratio 
provides both high etch rates as well as good etching uniformity The optimal gas ratio also 
depends on tfie gas composition Good etcii rate uniformity can be obtained v;ith CF . CI 
gas ratio ranging from V1 to 5:1 at4mTorr, while the gas ratio was limited to around 5:1 at 
a higher pressure of 12mTorr At higher gas pressure, source power became a dominating 
factor in uniformity control, with improved uniformity at a high source power 

On page 1 8. Table V: 


Table V 


• 
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MARKED-UP CLAIMS FOR S/N: 09/507,629 


1 I amended) A method of etching a silicon-containing material ofi a 
substrate, the method comprising: 


coLjpiin_g RF or microwave energy to a process gas comprising tluorine-containing etching 
gas, chlorine-containing etching gas and siclewali-passivaticn gas, the sidewa ll-pas sivat ion 
ga s being a gas other than the fluorin e-con taimng etching g a s, whe rein the volum etri c flo w 
^at io of the fl uorine-c o ntai ning etc hing gas to the chl orine -containi ng etchi ng g as is fro m 
a bout 2:1 to abo ut 8 :_ 1 


containing material on the substrate comprises regions having different compositions, and 
vynerein tne volumetric fiow ratio ol the tiuoiifitr-uuntdining -^v^niiiLi gas, ^i iiui m ic-v^oMidM ni ,y 
etching gas, and sidewall-passivation gas is selected to etch the regions having different 
compositions at substantially similar etch rates 

7 (ar^iended) A method accc-Tding tc^ c;taim 1 wherein the fluorine- 
rontaining etching gas comprises one or fii^-:^re :)f NF" , , or SF 


containing etchjn^ gas comprises one or m.:ire of CI or [Hcl] HCI 

10 lamenijed) A r^iethod accccvling tc- ciaim 9 wherein tiie volumetric fiow 
ratio of the combined voiun^ etri c flow rate o;_ t_he fluonne-Lrontaining and chlorine-containing 
etching gas to the volunietric flovv rate of th-' sidewall-passivation gas is from 1 1 to about 


placing the substrate in a process chcMiiber^ and 

providing m the process chamber, an energized gas formeg by 


(amended) A method according to claim 1 wherein the silicon- 


ai^iendeoi r\ metho':] accc-roin^j I. ^l^'n 1 wrieiem the chiorir^e 
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1 1 (amended) A method acccirding to claim 1 wfierem the [energized] 
piocess gas is absent HBr, Br ■: r CH 

12. lar^iencied) A method according to claim 1 1 further comprising a 
second etch step in wnich [a second] an energized c]as formed loni a seccmd prcM:ess 
comprising HBr is provided in the process chan^ber 

1 i (amended) A method according to claim 12 wherein the second 
[energized] process gas further comprises one or more of CI . He-C' and C:F. 

14 (amended ) A methoiJ of etchuii] a substrate in a process chamber 
while simu'tane'.vjsly cleaning surfaces in the process chamber, the method comprising 

placing the substrate in tne process chacnber, the substrate 
comprising a sihcon-containing material having a pliirahty of dopant concentrations or 
dopant types: and 

providing in the process chan^ber an ener(:]ized process gas fcirmed 
by co upl in g RF or microwave energ y t o a process gas c C' m p r i s i n g f ! u o r i r e - c o n t a i n i n g gas, 
cnlorine-containing gas and sidewall-passivatior^ gas. the^yd^^^ ratn^ of the 

flb or ine-contaimng gas to the chlorine-iiontaining gas being frcin] about_2 1 to aboLit 8 1 , 
whereby the plurality cf dopant concentrations ct dopant types in the si!iscn-cont3 ning 
material[ ] are etched at substantially simrar rates 

15 (amended) A metfiod accc'rding to claim 14 wf^ereifi the volunietric 
fiC'W ratio of the fluC'nrvs-coritaining gas cfilorine^containing gas anc! sidev/all-passivation 
gas IS selected t3 etch the pluranty of irlopai^t c;oncentrations or dot: ant types in the 
[polysilicon] siiic on-containing n^aterial at etc:h rates tiiat ^aiy try less than about 5' 

'-jW C:itio o; the cof^ itemed volur^ietric f'ow mte u^r^ ^!i,;onf^p-:r'>r-!C-vf 'inq ano chlonrie- 


containing etching gas to the volumetric flow rate of the sidewall-passivation gas is from 
:^h0!lt 1 1 tn ahntjt 10 1 

19 (amended) A method according to claim 18 wfierein the [energized] 

process gas is absent HEr, Br or CH Br 

20 (amended) A method according to ciaim 19 further comprising a 
second etch step which [a second] an energized gas formed from a s econd proc ess gas 
comprising HBr is provided in the process chamber 

2\ (amended) A method acco^daig to claim 2l) v;herein the second 
[energized] process gas further comprises one o\ more of CI . He-(J and CF, 

32. (amended) A method of etchuiq a sihcon-ci^ntaining n^aterial on a 
suL'Stiate ifie meinoo comprisifig 

placing the substrate in a process chamber . 

in a first etching stage, providuig m the process chamber, [a first] an 
energized gas formed from a fir st p ro ces s gas CiDmpnsing fluor'f^e-containing etc hing gas. 
chliDrine-containmg etching gas and sidevvall-passivation gas. tne sidevyall-passivatio^n^^^^ 
t^'tMng a g^s other tha^n ^hejiuo^^ e^ohir^g gas the 'I'^t ^energized] process gas 

being absent HBr Br or CH Br, and 

in a second etching stage pfO'.Md:ng ifi Ih^i :j:ccess chamber [a 
second] an energized gas formed ffo m a seco'^d process gas comprising HBr Br or CH Br 

ijj iarnendedi A n^ethoci aci:ora;n;] to ciaim 92 wherein the sihcon- 
containing material on tiie substrate comprises regions having d:fferent compositions, and 
wherein the first [energized] process gas cctmpnses a voluriietric flow ratio of fluorine- 


's seiecteci to eU-^i regions riaving OitfererU cornposuM.j!")S at suOstantiafiv siriinar etcf^ 
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3/ (cifnef)ded; A fiitilnud dccofdifig to ciaini j2 wliereifi tfie first 
[energized] process gas comprises a volumetric flow ratio of fluorine-containing etchi ng gas 
to chlorine-containing etching gas that is from about 2 1 to about 31 

33 (ari^ended) A method according to claim 33 v.'herem the fluorine- 
containing etciiifig gas comprises one or more c>f NF (3F, or SF" 

3'") (amended) A riietfiod according to claim 32 wherein the chlorine- 
containing etching gas comprises one c^r more of CI or HCI 

4 1 (appended ) A method according to claim 32 wherein the volumetric 
fiow ratio of the c_oriibined volu me tric ficLw rale ofjh^ fiuorine-containing and chlorine- 
containing etchifig gas to the volu metric flow rate of the sidewall-passivation gas is from 1 1 
to about 10 1 

42 (amended) A method accc^rding to claim 3'2 wherein the second 
[energized] prc'cess gas comprises HBr 

43 ''anv^nded) A method according to claim 42 'wherein the second 
[energized] prc-cess gas further comorises one or r^-^ore of CI Ho- O and Ch , 


